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Walter Carter, 1897-1977 


K. SAKIMURA! 


Dr. Walter Carter, one of the most distinguished entomologists in the 
early history of Hawaiian entomology, who had profound influence on 
the development of modern agricultural industries in Hawaii, died Nov. 
26, 1977, shortly after his 80th birthday, at Walnut Creek, California. 

Walter Carter was born in Leeds, England, Nov. 23, 1897. His family 
migrated to Calgary, Alberta, Canada in 1912. After military service with 
the Royal Canadian Army Medical Corps in 1917-19, he received a B.S. 
(1923) from Montana State College, and an M.S. (1924) and Ph.D. (1928) 
from University of Minnesota. He married Minnie Jackson of Leeds, 
England in 1923. His career in entomology started with his appointment 
as Assistant Entomologist, Canadian Department of Agriculture (1923). 
This was followed by positions as Teaching Fellow (1923-24) and Re- 
search Assistant (1924-25), University of Minnesota; and Assistant 
Entomologist through Senior Entomologist, U.S. Department of Agricul- 
ture, in Charge of Sugar Beet Insect Investigation at Twin Falls, Idaho 
(1925-30). In 1930, he was appointed as Entomologist and Head of 
Department, Experiment Station, Association of Hawaiian Pineapple 
Canners (later known as Experiment Station, Pineapple Producers’ 
Cooperative Association, and then Pineapple Research Institute of 
Hawaii or PRI), in which capacity he served until his retirement in 1962. 
He was concurrently appointed Professor of Zoology, University of 
Hawaii (1931), and upon his retirement was named Professor Emeritus of 
Entomology. He and his family first arrived in Honolulu in March, 1930, 
and settled at 3234 Woodlawn Dr., Honolulu in 1934. In December, 1968 
he and Mrs. Carter moved to Walnut Creek, California. Subsequently, he 
often visited Honolulu. His last visit was in June, 1977. 

Walter Carter's life-long research interest was on the relationships of 
insect to plant disease. His renowned text book on the same subject matter 
(1962, 1973) was based on experience and knowledge accumulated in the 
course of his fruitful research efforts over many years. Prior to his 
appointment in Hawaii, he initiated a Federal research project at Twin 
Falls, Idaho in 1925-30 on ecology of the beet leafhopper which transmits 
the sugar beet curly-top disease. His findings on the population dynamics 
of that vector species in the desert permanent breeding grounds were 
presented in his doctoral dissertation. In Hawaii, his research on the 
mealybug wilt desease of pineapple conclusively demonstrated that the 
feeding of the pineapple mealybugs causes the disease, a phytotoxemia. 
His work on this disease made it the most thoroughly studied of all the 
phytotoxemias known. To elucidate the complexities in the etiology of the 
disease, numerous experiments were conducted over many years. The 
essence of his findings was that in order for mealtbugs to sythesize the 
wilt-inducing salivary secretions, they must feed on a pineapple plant 
carrying a latent virus. The toxic salivary secretion is then translocated 
systematically to the roots which it kills, causing the wilt symptoms of the 
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foliage to appear. The latent virus alone induces no wilt symptomms 
under any circumstances, but is transmissible by mealybugs from one 
plant to another, and can also be vegetatively propagated. A long series of 
papers on this subject is listed in the bibliographical section. Carter's 
discovery on the etiology, which is unique itself in complexities among 
phytotoxemias, is a monumental contribution to our knowledge of 
insect-plant disease relationships. 

In the late 1920s and early 1930s, the mealybug wilt disease was so 
destructive that the survival of the pineapple industry in Hawaii was 
jeopardized. However, Carter was successful in developing a highly effi- 
cient control program for the disease by integrating mealybug control 
and ant control in order to disrupt the powerful commensal bond be- 
tween mealybugs and ants. He demonstrated that the incidence of the 
disease can be decreased to nil by continuously maintaining mealybug 
populations at low levels, because a long period of feeding by large 
numbers of mealybugs is required to induce the disease. 

Nematodes had also been serious pests of pineapple in Hawaii. In the 
early 1940s, Carter was again successful in demonstrating that soil fumi- 
gation with “D-D mixture,” an oil refining product provided by Shell 
Development Co., was highly effective for nematode control. This first 
economically feasible soil fumigant for nematode control was widely 
adopted for various crops throughout the world. Subsequently another 
fumigant, “BBC” which has also been widely used in Hawaii and 
elsewhere, was developed by C.T. Schmidt, an associate of Carter at PRI. 
Carter and associates, C.T. Schmidt, K. Ito, and K. Sakimura, all of whom 
were associated with him since the early 1930s, were collectively able to 
solve all the major entomological problems in the Hawaiian pineapple 
fields by 1968, when the Entomology Department of PRI was disbanded. 
Walter Carter thus made a series of outstanding contributions to the 
pineapple industry as well as to the general economy of Hawaii. In 1951, 
PRI conferred on him the unprecedented title of Senior Scientist. 

During his years at PRI, and the period following his retirement, he was 
often invited overseas to consult on the insect-plant disease problems of 
various tropical crops. Such missions were to Brazil (1946), Gold Coast 
(1948), Ceylon (1953), Ghana (1956 and 1960-61), Jamaica (1962-65), 
Malaysia (1966-67), Ghana (1969), and Cook Islands (1972). He was a 
Visiting Scholar in the Department of Entomological Sciences, University 
of California at Berkeley (1969-77). On the temporary basis, he also 
served (1949-51) as Director of the USDA Oriental Fruit Fly Investigation 
in Hawaii, and was instrumental in organizing this Federal project soon 
after this injurious fruit fly was first discovered in Hawaii. He also served 
during the pre-war period as the Chairman of Land Planning Committee, 
Territorial Planning Board (Hawaii). 

Walter Carter was a member of the American Association for the 
Advancement of Science (Fellow), Entomological Society of America (Fel- 
low in 1938, Chairman of the Pacific Branch in 1956, Honorary Member 
1973), American Phytopathological Society (Emeritus Member 1975), 
Hawaiian Academy of Science (President in 1938-39), Hawaiian 
Entomological Society (President in 1935, Honorary Member 1962), 
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Hawaiian Botanical Society, Hawaii Chapter of Sigma Xi (Chairman in 
1955-56), and the Cosmos Club (Washington, D.C.). He was honored with 
two prestigious achievement awards, the Distinguished Service Award of 
the University of Minnesota (1961), and the C.W. Woodworth Award of 
the Pacific Branch of the Entomological Society of America (1974). 

Walter Carter was a dedicated scientist with distinctive creative traits, 
and vigorously and tirelessly pursued his researches for many years, 
achieving numerous major contributions to science. He was a kind, 
generous, and affectionate person, always friendly to other people wher- 
ever he went. He will be long remembered by many friends. To his 
coworkers and colleagues, he was always very patient and tolerant, and 
generously gave of his time for counseling and advice. He was an 
enthusiastic orchid fancier ever since he settled in Honolulu. He was a 
charter member and a President of the Pacific Orchid Society, and edited 
the Bulletin of the Society for 19 years. Other hobbies which he followed 
were singing and photography. 

Walter Carter is survived by his wife, Minnie; three children, Howard 
Jackson, Mrs. J.D. Ackerman (Marjorie Ruth), and Robert Duncan; ele- 
ven grand and great-grandchildren, and two sisters. 


Publications by Walter Carter? 
Compiled by Minnie Carter 


1922. Notes on some insects affecting native cottonwoods. Can. Entomol. 54:25-26. 

1924. A new species of Psammophila dahibom and the allotype of Psammophila valida Cresson 
(Hymen.). Entomol. News 35:365-367. 

1925. Records of Alberta Sphecoidea with descriptions of new species of Crabronidae. Can. 
Entomol. 57:131-136. . 

The effect of low temperatures on Bruchus obtectus Say, an insect affecting seed. Jour. Agr. 
Res. 31:165-182. 

Common alfalfa insects. (with A.G. Ruggles). Univ. Minn. Agr. Ext. Div. Spec. Bul. 99. 

1926. A problem in economic entomology. The Official Record USDA 5(29):3. 

- 1927. A technique for use with homopterous vectors of plant diseases, with special reference 
to the sugar beet leaf hopper, Eutettix tenellus (Baker). Jour. Agr. Res. 34:449-451. 

Extensions of the known range of Eutettix tenellus (Baker) and curly-top of sugar beets. Jour. 
Econ. Entomol. 20:714-717. 

Population of Eutettix tenellus (Baker) and the osmotic concentrations of its host plants. 
Ecology 8:350-352. 

1928. Sugar beet leaf hopper studies afford basis for damage forecasts. USDA Yearbook of 
Agriculture 1928:559-560. 

An improvement in the technique for feeding homopterous insects. Phytopathology 
18:246-247. 

Transmission of the virus of curly-top of sugar beets through different solutions. 
Phytopathology 18:675-679. 

1929. The purpose of predicting outbreaks of Eutettix tenellus (Baker) under present-day 
conditions. Jour. Econ. Entomol. 22:154-158. 

Eutettix tenellus (Baker) as a factor in the production of nicotine for insecticidal purposes. 
(with R.F. Crawford). Jour. Econ. Entomol. 22:158-160. 

Isolation of certain yeast forms from Eutettix tenellus (Baker). (with F.B. Cotner). Jour. Econ. 
Entomol. 22:237-241. 

Predicting sugar beet leafhopper outbreaks. A summary of experience during the years 
1927 and 1928 in Southern Idaho. Facts About Sugar 24:306, 309. 

Ecological studies of curly top of sugar beets. Phytopathology 19:467-477. 
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1930. Ecological studies of the beet leafhopper. USDA Tech. Bul. 206: 1-114. 

Record of an insect migration in the Arkansas Valley, Colorado. Pan-Pacific Entomol. 
6: 133-134. 

Some phases of the sugar beet leafhopper problem. Jour. Wash. Acad. Sci. 20:153-155. 

Economic application of insect-association studies. Jour. Econ. Entomol. 23:353-356. 

1931. The use of insecticides on pineapple plants in Hawaii. Jour. Econ. Entomol. 24: 1233- 
1242. 

1932. Border plantings as guard rows in pineapple mealy bug control. Jour. Econ. Entomol. 
25: 1027-1030. 

Comparison of tobacco dust with other forms of nicotine in control of yellow spot disease of 
pineapple. Jour. Econ. Entomol. 25:1031-1035. 

Studies of populations of Pseudococcus brevipes (Ck 1.) occurring on pineapple plants. Ecology 
13:296-304. 

Some effects of Pseudococcus brevipes (Ck1.) on pineapple fruit. (with K. Ito). Proc. Haw. 
Entomol. Soc. 8:37-39. 

Notes on insects found on pineapple planting material. (K. Ito with WC). Proc. Haw. 
Entomol. Soc. 8:41-44. 

1933. The pineapple mealy bug, Pseudococcus brevipes, and wilt of pineapples. Phytopathol- 
ogy 23:207-242. 

The spotting of pineapple leaves caused by Pseudococcus brevipes, the pineapple mealy bug. 
Phytopathology 23:243-259. 

1934. Mealy-bug wilt and green spot in Jamaica and Central America. Phytopathology 
24:424-426. 

The artificial feeding of Thysanoptera. (K. Sakimura with WC). Ann. Entomol. Soc. Amer. 
27:34 1-342. 

Notes on two pests of pineapple not known in Hawaii. Proc. Haw. Entomol. Soc. 8:395-397. 

Unsaturated petroleum oils as insecticides. Science 80(2075):315. 

1935. The symbionts of Pseudococcus brevipes (Ck1.). Ann. Entomol. Soc. Amer. 28:60-71. 

Diesel oil emulsions as insecticides. Jour. Econ. Entomol. 28:268-284. 

Mass action phenomena in mealybug wilt. (with C.T. Schimdt). Ann. Entomol. Soc. Amer. 
28:396-403. 

Studies on biological control of Pseudococcus brevipes (Ck 1.) in Jamaica and Central America. 
Jour. Econ. Entomol. 28:1037-1041. 


Mechanical transmission of two viruses to pineapple (Abstr.). Phytopathology 25:10. 

1936. The toxicogenic and toxiniferous insect. Science 83(2161):522. 

The symbionts of Pseudococcus brevipes in relation to a phytotoxic secretion of the insect. 
Phytopathology 26:176-183. 

Insects and plant diseases. Proc. Haw. Entomol. Soc. 9:159-170. 

1937. Aphis transmittal of Commelina nudiflora Linnaeus mosaic to pineapple. Ann. 
Entomol. Soc. Amer. 30:155-161. 

Importation and laboratory breeding of two chalcid parasites of Pseudococcus brevipes (Ck1.). 
Jour. Econ. Entomol. 30:370-372. 

The toxic dose of mealy-bug wilt of pineapple. Phytopathology 27:97 1-981. 

1939. Injuries to plants caused by insect toxins. Botanical Review 5:273-326. 

Geographical distribution of yellow spot of pineapples. Phytopathology 29:285-287. 

The use of prontosil as a vital dye for insects and plants. Science 90(2339):394. 

Populations of Thrips tabaci, with special reference to virus transmission. Jour. Anim. 
Ecology 8:261-276. 

1940. Studies on the relationship between insect vector and virus with special reference to 
the insects symbionts. Proc. III Int. Congr. Microbiology 313. 
Insects and the spread of plant diseases. Ann. Rept. Smithsonian Inst. 1940:329-342. 
1941. Peregrinus maidis (Ashm.) and the transmission of corn mosaic. I. Incubation period 
and longevity of the virus in the insect. Ann. Entomol. Soc. Amer. 34:551-556. 
1942. The geographical distribution of mealybug wilt with notes on some other insect pests 
of pineapple. Jour. Econ. Entomol. 35:10-15. 

A method of growing plants in water vapor to facilitate examination of roots. Phytopathol- 
ogy 32:623-625. 

1943. A promising new soil amendment and disinfectant. Science 97(2521):383-384. 
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1944. The use of D-D mixture against Anomala and Adoretus infesting nursery stock. Jour. 
Econ. Entomol. 37:117-118. 

A striping of pineapple leaves caused by Pseudococcus brevipes. Jour. Econ. Entomol. 37:846- 
847 


1945. Soil treatments with special reference to fumigation with D-D mixture. Jour.Econ. 
Entomol. 38:35-44. 

The oral secretions of the pineapple mealybug. Jour. Econ. Entomol. 38:335-338. 

Some etiological aspects of mealybug wilt. Phytopathology 35:305-315. 

The influence of plant nutrition on susceptibility of pineapple plants to mealybug wilt. 
Phytopathology 35:316-323. 

1946. Soil fumigaiton. Bol. Soc. Brasil. Agron. (Rio de Janeiro) 9:245-248. 

The study of insect symbionts with special reference to the genus Pseudococcus. Bol. Sec. Agr. 
Ind. Com. (Pernambuco) 13:191-194. 

1947. Resistance to mealybug wilt of pineapple with special reference to a Cayenne-Queen 
hybrid. (with J.L. Collins). Phytopathology 37:332-348. 

1948. The effects of mealybugs feeding on pineapple plants grown in finely atomized 
nutrient solutions. Phytopathology 38:645-657. 

Report of the Commission of enquiry into the swollen shoot disease of cacao in the Gold 
Coast. (Signed by G.H. Berkeley, W. Carter and E. van Slogteren). Colonial No. 236, 
London. 

Soil fumigation. Agr. Eng. 29:434. 

1949. Insect notes from South America with special reference to Pseudococcus brevipes and 
mealybug wilt. Jour. Econ. Entomol. 42:76 1-766. 

1950. The Oriental fruit fly: Progress on research. Jour. Econ. Entomol. 43:677-683. 

1951. The feeding sequence of Pseudococcus brevipes (Ck1) in relation to mealybug wilt of 
pineapple in Hawaii. Phytopathology 41:769-780. 

1952. Injuries to plants caused by insect toxins. II. Bot. Rev. 18:680-721. 

Recent developments in Oriental fruit fly research. Jour. Econ. Entomol. 45:274-279. 

The Oriental fruit fly. USDA Yearbook of Agriculture 1952:551-559. 

1953. Organic phosphates as systemic insecticides on pineapple plants. Jour. Econ. Entomol. 
45:98 1-984. 

Some possible uses for soil fumigation in Ceylon. Trop. Agr. (Colombo) 109:205-206. 

Fumigation of soil in Hawaii. USDA Yearbook of Agriculture 1953:126-128. 

1954. Wilt resistant mutations in the Cayenne variety of pineapple. (J.L. Collins with WC). 
Phytopathology 44:662-666. 

The insect and the plant disease. Jour. Econ. Entomol. 47:210-215. 

Dichloropropane—dichloropropene mixtures of different compositions as soil fumigants 
in pineapple land. Jour. Econ. Entomol. 47:1101-1103. 

1956. Notes on some mealybugs (Coccidae) of economic importance in Ceylon. FAO P1. 
Prot. Bul. 4:49-52. 

Study of the value of pineapple plants as sources of the mealybug wilt factor. (with K. Ito). 
Phytopathology 46:601-605. 

1958. The translocation of radioactive (S**) Bayer 19639 in pineapple plants. (W. A. 
Gortner). Jour. Econ. Entomol. 51:905-907. 

1960. A study of mealybug populations (Dysmicoccus brevipes (Ck1.) in an ant-free field. Jour. 
Econ. Entomol. 53:296-299. 

Phenococcus solani Ferris, a toxicogenic insect. Jour. Econ. Entomol. 53:322-323. 

1961. Ecological aspects of plant virus transmissions. Ann. Rev. Entomol. 6:347-370. 

1962. Insects in relation to plant disease. John Wiley & Sons, Inc., New York and London, 
xiv + 705 pp. 

1963. Mealybug wilt of pineapple; a reappraisal. Ann. New York Acad. Sci. 105:741-764. 

1964. Present status of research on lethal yellowing disease of the coconut palm in Jamaica. 
FAO P1. Prot. Bul. 12:67-69. 

Studies on the spread of lethal yellowing disease of the coconut palm. (with J. R. R. Suah). 
FAO P1. Prot. Bul. 12:73-78. 

1965. The symptoms of lethal yellowing desease of coconut palms. (with R.K. Latta and 
J.R.R. Suah). FAO PI. Prot. Bul. 13:49-55. 

1966. Susceptibility of coconut palm to lethal yellowing disease. Nature 212(5059):320. 
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Report to the Jamaica government on lethal yellowing disease of coconut. FAO Report TA 
2158, 24 pp. 


Outbreaks and new records. Panama. FAO PI. Prot. Bul. 14:146-147. 
Lethal yellowing disease of coconut. World Crops 18:64-69. 


1967. Geometric mosaic, a new expression of phytotoxaemia. Jour. Econ. Entomol. 60:603. 

1969. Function and training of the extension workers in plant protection in developing 
countries. FAO PI. Prot. Bul. 17:25-27. 

1970. The dynamics of entomology. Bul. Entomol. Soc. Amer. 16:181-185. 


1973. Insects in relation to plant disease. II ed. John Wiley and Sons, Inc., New York and 
London, xiv + 759 pp. 
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